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Introduction 
 
The US 281 EIS is being prepared for the Alamo Regional Mobility Authority (Alamo 
RMA) to evaluate improvements to the US 281 roadway from Loop 1604 to Borgfeld 
Drive.  The project limits fall completely within Bexar County. 
 
Existing US 281 is composed of three typical roadway sections within these project 
limits.  A short section on the southern end of the project between Loop 1604 and 
Sonterra Boulevard is a six-lane freeway section.  From Sonterra Boulevard to Stone 
Oak Parkway, US 281 is primarily a six-lane divided arterial.  From Stone Oak Parkway 
to Borgfeld Drive, US 281 is a four-lane divided arterial with periodic left and right turn 
lanes. 
 
This memo details the design criteria and other factors evaluated during the 10 percent 
conceptual plan development to evaluate two potential improvement alternatives.  The 
two alternatives are described as follows. 
 
Expressway Alternative (non-tolled, tolled, or managed lanes) 
The Expressway Alternative is a limited access facility with continuous one-way frontage 
roads along US 281.  It consists of three main lanes and two/three frontage road lanes in 
each direction. 
 
Elevated Expressway Alternative (non-tolled, tolled, or managed lanes) 
The Elevated Expressway Alternative is an elevated, limited access roadway with 
two/three main lanes and two/three frontage road lanes in each direction; existing US 
281 lanes would remain in place and function as frontage roads.  Along the southern 
section of the roadway, from Loop 1604 north to Stone Oak Parkway, the elevated main 
lanes would be built on the outside of the existing US 281 roadway and would transition 
to the west side of the existing US 281 roadway on the northern section north of Stone 
Oak Parkway to Borgfeld Drive.   
 
Design Criteria 
 
The TxDOT Roadway Design Manual was the primary resource for design criteria and 
guidance.  This resource was supplemented with AASHTO’s Policy of Geometric Design 
of Highways and Streets when necessary.  The geometric design criteria selected for 
this project is provided in Appendix A.  The horizontal alignment reports for each 
alternative are provided in Appendix B.  
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Drainage/Water Quality 
 
The project area is divided into 23 basins to facilitate the drainage and water quality 
analysis for the two alternatives.  These basin areas were determined using the existing 
creek and culvert crossings along with the proposed vertical profiles for each of the 
alternatives.  Crossings flow from west to east with a few exceptions.  For both of the 
alternatives, the US 281 existing culverts would be extended upstream and downstream 
depending on the limits of the proposed improvements.  No additional culverts are 
proposed for this phase of the analysis.  The total extended lengths are provided in 
Appendix D.  The Expressway Alternative requires the replacement of the existing 
bridges at Mud Creek with four longer bridges. For the Elevated Expressway Alternative, 
the existing bridges at Mud Creek will remain in place. 
 
Detention and water quality ponds were sized for both of the alternatives.  The City of 
San Antonio requires that proposed storm water runoff not increase from the original 
conditions.  The detention pond sizes for the 100-year storm were determined using the 
Modified Rational Method.   Each basin could have more than one detention pond 
depending on the culvert location within the basin and the space available for the ponds.  
The project is located in the Edwards Aquifer recharge zone, thus the Texas 
Commission on Environmental Quality (TCEQ) requires the reduction of total suspended 
solids (TSS) load.  The water quality ponds were sized for all the alternatives using 
TCEQ’s TSS removal spreadsheet.   Each basin will have at least one water quality 
pond to meet the requirements.  The detention and water quality pond locations are 
shown on the Conceptual Schematic Layouts, and summaries of the calculations are 
provided in Appendix C. 
 
The project includes the floodplains of Mud Creek, two unnamed tributaries to Mud 
Creek, West Elm Creek, Elm Waterhole Creek, and Cibolo Creek.  Mud Creek and the 
two unnamed tributaries are designated as “Zone A” on the FEMA floodplain map: Bexar 
County, Texas Flood Insurance Rate Map 48029C0277F dated January 4, 2002.   The 
proposed improvements directly affect Mud Creek both upstream and downstream of US 
281. West Elm Creek and Elm Waterhole Creek are both designated as “Zone A” 
downstream of US 281.  The proposed improvements for all the alternatives could 
impact the 100-year floodplains.  West Elm Creek is shown on FIRM 48029C140F dated 
January 4, 2002, and Elm Waterhole Creek is shown on FIRM 48029C0130F also dated 
January 4, 2002.  Cibolo Creek is designated as a “Zone AE” on FIRM 48029C130F.  
The existing bridges for Cibolo Creek are remaining in place and no new structures are 
being proposed at this creek, but the proposed water quality and detention ponds are in 
the proximity of the creek’s 100-year floodplain. 
 
Construction Phasing 
 
Each alternative was evaluated to determine a general phasing of construction.  These 
phasing descriptions are only intended to provide an overview of how traffic would be 
handled during the construction activities and are developed under the assumption that 
the entire corridor would be constructed under one construction project.  Later phases of 
design will determine more specific phasing details. 
 
EXPRESSWAY ALTERNATIVE  – The Expressway Alternative can be constructed by 
the use of the following three phases of traffic handling. 
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Phase 1 
 

1. Traffic remains on existing US 281 mainlanes. 
2. Construct the proposed southbound frontage roads (SBFR) throughout the length 

of the project along with any SB ramps that do not interfere with existing US 281 
traffic. 

 

Phase 2 
 

1. Upon completion of the proposed SBFR, place SB traffic onto the SBFR. 
2. Place NB traffic onto the existing SB mainlanes (SBML). 
3. Construct the proposed NB frontage road (NBFR) and any NB ramps that do not 

interfere with US 281 traffic. 
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Phase 3 
 

1. Upon completion of the proposed NBFR, place the NB traffic onto the NBFR. 
2. With traffic on the frontage roads, construct the proposed NBML & SBML. 

Intersections are to be constructed under traffic and may require lane closures 
and night work. 
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ELEVATED EXPRESSWAY ALTERNATIVE  – The majority of the Elevated 
Expressway Alternative construction occurs outside of the existing US 281 pavement 
and will follow the general steps provided below. 
 

1. Traffic remains on existing US 281 mainlanes. 
2. Construct the proposed US 281 mainlanes, access roads, bridge structures and 

ramps. 
3. Place PCTB along outside shoulder of existing US 281 mainlanes and widen the 

exisiting pavement to accommodate the proposed entrance and exit ramps which 
merge into the proposed mainlanes. 

4. Place PCTB along the inside shoulder of the exisiting US 281 NB mainlanes from 
Borgfeld Dr. to the end of project. Closure of the inside shoulder is necessary to 
allow for the pavement widening required to accommodate the proposed NB exit 
ramp. 

5. Night work and lane closures will be required to complete all proposed 
construction (bent construction, beam placement, deck pours, etc) which crosses 
over or encroaches upon the existing US 281 mainlanes. 
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Cost Estimates 
 

See pages 10-12 for a summary of cost items for each alternative.  Due to the early 
design stage of this project, a 30 percent contingency factor was applied to the 
construction estimate.  It is typical at this stage of design to apply a contingency factor to 
account for project costs that have not yet been identified.  As the design is more clearly 
defined, the contingency factor will decrease and eventually become zero percent as the 
project moves into construction.  The following figure illustrates the typical evolution of 
contingencies for a project. 
 

 
 
For a detailed summary of the quantity and unit costs developed, see Appendix D.  
Costs were based on 2010-2011 bid history data.  The right of way costs were estimated 
based on a percentage of the land that would need to be acquired and whether the 
existing improvement(s) would need to be purchased.  The parcel values came from the 
Bexar County 2010 appraisal district. 
 
The cost for each alternative is as follows: 

Alternative 
Total Engineering, 

Construction & 
ROW Cost 

Tolling/Managed 
Lanes Cost 

Total Cost with 
Tolling/Managed 

Lanes 
Expressway $433,985,133 $14,000,000** $447,985,133 

Elevated Expressway $646,184,035 $9,000,000** $655,184,035 
 
**These costs include a five percent mobilization fee as well as equipment costs and installation.  
Within the professional services, there are allowances for design, testing, project management, 
and software license fees.  The equipment costs include gantries, video cameras, lighting, UPS 

and backup generator, equipment housing, toll related signage, MOMS, communication systems, 
AVC system, a pavement tolling apron (including markings, lane controls etc) and the foundations 

and geotechnical design of the gantries.  The Expressway Alternative cost is based on four 
assumed tolling locations and the Elevated Expressway Alternative cost is based on three 

assumed tolling locations.
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Elevated Expressway Alternative Storm Sewer Summary 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Elevated Expressway Alternative Cross Culvert Summary 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Elevated Expressway Alternative Detention and Water Quality Pond 
Summary 
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